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Abstract 
Rice is the basic staple food in the Philippines and as such can be a valuable vehicle for alleviating iron deficiency 
anemia (IDA), a deficiency which occurs when the dietary intake of iron is insufficient. Iron fortification of rice is 
vital to compensate for the inadequacies of this micronutrient  in Filipino diets as mandated by Republic Act No. 
8976 entitled “An Act Establishing the Philippine Food Fortification Program and for Other Purposes”, implemented 
on November 7, 2004, by the National Food Authority (NFA). Rice was fortified by mixing the regular milled rice 
with iron rice premix (I-Mix is iron-coated rice containing 1300 mg iron per 100 grams) at a ratio of 1:250 consisting 
of one part I-Mix to 250 parts regular milled rice. This ratio resulted in an iron fortified rice (I-Rice) containing 1-2 
mg iron per 100 grams when cooked. Acceptance of odor, color, flavor and overall quality of I-Rice was evaluated 
using the home-use test (HUT) protocol in five (5) public elementary schools in the Philippines. A total of 2,442 
qualified respondents participated in the survey. The acceptance ratings of I-Rice ranged from 6.9 to 7.4 and was 
described as “like moderately” using the Hedonic scale. Non-parametric test revealed that no significant differences 
existed among the acceptance ratings except for odor. Spearman correlation showed that age, educational attainment, 
amount of rice consumption and willingness to buy I-Rice had significant relationship to its acceptance. A significant 
difference existed between gender and overall liking of I-Rice using Mann-Whitney (Wilcoxon) Test. Above findings 
showed that public awareness about the program can influence acceptance of I-Rice, and deficiency in micronutrients 
particularly iron can be addressed through food innovation. The information on consumer acceptance of I-Rice can be 
used as basis for evaluating government policies and directions for iron fortification of rice. 
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1. Introduction 
The Food for School Program (FSP) of the Department of Education (DepEd) is an immediate 
intervention program to address hunger among families through their children in Grade 1, pre-schools and 
day care centers. It is a form of food subsidy for young learners who belong to poor families. It provides a 
daily ration of one (1) kilogram of rice for a limited period of time, as long as the child goes to school or 
day care center [1]. The FSP was established in response to Republic Act 8976.  To meet the 
requirements of this Program, rice, which is a staple food for 93% of Filipino households [2], was 
fortified with iron. Iron fortified rice (I-Rice) in the FSP was introduced when it was made available by 
the NFA.  
As many as 75% of Filipinos may be iron deficient [3].  Rice is a valuable vehicle for alleviating iron 
micronutrient deficiency.  However, for rice to be an effective delivery vehicle for iron, its color, flavor 
and price should be similar to that of good quality non-iron fortified rice. It has to be white in color, with 
the flavor of good quality rice and at a price similar to the latter. These characteristics are not easy to 
achieve in I-Rice due to the effect of adding iron on the color of the cooked rice, and on the price of the 
iron fortified rice. The I-Rice was prepared by mixing the regular milled rice with iron rice premix (I-Mix 
is iron-coated rice containing 1300 mg iron per 100 grams) at a ratio of 1:250 consisting of one part I-Mix 
to 250 parts regular milled rice. This ratio resulted in an iron fortified rice (I-Rice) containing 1-2 mg iron 
per 100 grams when cooked [4,5]. Both color and price are factors that affect the purchase of rice of low 
income consumers.  It is thus necessary to determine the acceptance of I-Rice to consumers. 
The main objective of the study was to assess the consumer acceptance of iron fortified rice, through 
the Grade 1 students and their household members who were either participants or not participants in the 
FSP of DepEd. Secondary to the primary objective were the following specific objectives, to identify: (a) 
the sensory attributes the Filipinos are very sensitive to and, (b) the characteristics of Filipinos more 
likely to accept I-Rice. 
2. Materials and Methods 
The schools were selected based on the criteria that the schools belong to Priority 1 provinces 
identified as poor by the FSP of DepEd, and with the highest number of Grade 1 enrollees. The schools 
selected were the Tenement Elementary School (TES) in Taguig City, Camarin D Elementary School 
(CDES) in Caloocan City, Soledad Marasigan Elementary School (SMES) in Pili, Camarines Sur, North 
City Elementary School (NCES) in Dumaguete City, Negro Oriental, and Libertad Central Elementary 
School (LCES) in Butuan City, Agusan del Norte. TES and CDES are participating schools in the FSP 
while SMES, NCES, and LCES are not participating in the FSP of DepEd. Schools which were either 
participating or not participating in FSP were considered in this study to determine if there is significant 
difference in responses between the two classifications of school. 
A total of 499 qualified Grade 1 students were selected from the five (5) schools. The principal 
consumer respondents were identified by the Grade 1 students. They were the parents or guardians of the 
Grade 1 students who were the identified purchasers of rice for the family. He/she could be the father, 
mother, elder brother or sister, or relative in the household. The principal consumer respondents were 
made responsible for obtaining data on acceptance of I-Rice of their household members, in deciding if 
they will buy the I-Rice, and in providing data on the demographic profile of their household. A total of 
2,442 respondents participated in the survey consisting of Grade 1 students and their household members 
12 years old and above. 
The materials used for the survey were as follows: (1) Letter to the Households, addressed to the 
parent or guardian of the student; (2) Instruction Sheets, for the sensory evaluation; (3) Consent Form; (4) 
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Demographic Questionnaire – Parts 1 and 2; (5) Scoresheet, for sensory evaluation; and (6) I-Rice 
samples. 
The 9-point hedonic scale [6] (Table 1) was used to determine the acceptance rating for odor, color, 
flavor, and overall liking of I-Rice.  
Table 1. Hedonic rating system for the level of acceptance for overall liking and liking for odor, color and flavor
Hedonic rating  
for level of acceptance 
Corresponding descriptor  
(8.5 – 9.4) = 9  Like extremely 
(7.5 – 8.4) = 8 Like very much 
(6.5 – 7.4) = 7 Like moderately 
(5.5 – 6.4) = 6 Like slightly 
(4.5 – 5.4) = 5 Neither like nor dislike 
(3.5 – 4.4) = 4 Dislike slightly 
(2.5 – 3.4) = 3 Dislike moderately 
(1.5 – 2.4) = 2 Dislike very much 
(1.0 – 1.4) = 1 Dislike extremely 
Responses of all qualified respondents on acceptance of I-Rice for the attributes odor, color, flavor and 
overall liking were tallied using frequency counting and the measure of central tendency using the mean 
of ungrouped data was analyzed to determine the mean acceptance of I-Rice for each attribute. The 
computed mean was subjected to non-parametric test using Kruskal-Wallis to determine significant 
differences among the acceptance ratings of I-Rice.  The Spearman correlation and Mann-Whitney 
(Wilcoxon) tests were used to establish the relationship between the demographic profile of the 
respondents and acceptance. The data collected were analyzed using the Statistical Package for Social 
Science (SPSS) Software Program. 
3. Results and Discussion 
3.1. Comparison of Acceptance Ratings of I-Rice from Respondents of Different Schools 
Mean of ungrouped data showed that I-Rice had acceptance ratings ranging from 6.9 to 7.4 described 
as “like moderately” in the Hedonic scale (Table 2).  
Table 2. Mean ratings of the sensory attributes of I-Rice from respondents in five (5) schools  
Hedonic rating Surveyed locations 
Color Odor Flavor Overall 
Tenement, Taguig City* 6.9 7.2 7.1 7.1 
Camarin, Caloocan City* 7.1 7.2 7.2 7.2 
Pili, Camarines Sur 7.3 7.3 7.3 7.3 
Dumaguete City, Negros Oriental 7.3 7.4 7.1 7.3 
Butuan City, Agusan del Norte 7.2 7.2 7.2 7.3 
*Participating in the FSP of DepEd. 
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Results of non-parametric test using the Kruskal-Wallis Test for group comparison revealed that there 
were no significant differences among the acceptance ratings obtained from the respondents of the five 
(5) schools except for odor (< 0.05) regardless of whether the chosen school is participating or not in the 
FSP of DepEd (Table 3). 
Table 3. Kruskal-Wallis Test of significance for acceptance of I-Rice in five (5) schools
Test Color Odor Flavor Overall 
Chi-square 7.383 245.291 6.403 0.801 
d.f. 4 4 4 4 
Asymp. Sig. 0.1170 0.0000* 0.1710 0.9272 
*Significant at 0.05 level. 
3.2. Relationship of Demographic Profiles of Respondents to Acceptance of Sensory Attributes of I-Rice 
Table 4 summarized the Spearman correlation analysis between the identified demographic profiles of 
the respondents and the acceptance of sensory attributes of I-Rice. The correlation coefficient (r) values 
ranged from -1 (perfect negative correlation) to 1 (perfect positive correlation). The r values range of 
-0.99 to -0.50 suggest a strong negative correlation while range of -0.49 to -0.10 suggest a weak negative 
correlation. Positive values ranging from 0.99 to 0.50 and 0.49 to 0.10 suggest a strong positive 
correlation and weak positive correlation, respectively. An r value of 0 suggests that no correlation exists 
[7].  
Table 4. Correlation coefficient (r) of different demographic profiles of the respondents
r-value of sensory attributes of I-Rice Demographic profile 
Color Odor Flavor Overall 
Age 0.069 0.069 0.085*  0.076* 
Education -0.144* -0.278* -0.144* -0.102* 
Frequency of eating rice 0.001 0.119 0.040 0.037 
Amount of rice consumption (in number of 
cups of rice consumed) 
     Breakfast 0.178* 0.117* 0.159* 0.186* 
     Lunch 0.063 0.071 0.097* 0.108* 
     Dinner 0.047 0.050 0.092* 0.091* 
Awareness of FSP of the government 0.056 -0.123* -0.010 0.020 
Eaten I-Rice previously 0.006 -0.182* -0.013 -0.004 
Awareness of health benefits of I-Rice 0.026 -0.149* 0.004 0.003 
Willingness to buy 0.130* 0.118* 0.080* 0.075* 
Price willing to pay -0.052 0.231* -0.001 0.006 
*Correlation is significant at 0.05 level (1-tailed). 
3.3. Demographic Profiles Positively Correlated with Acceptance of I-Rice 
Statistical analysis of the demographic profiles of the respondents using Spearman correlation showed 
a weak positive correlation with acceptance of I-Rice as indicated in the correlation coefficient of age, 
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frequency of eating rice, amount of rice consumption, and willingness to buy as indicated in Table 4. This 
means that the level of acceptance slightly increases as these demographic profiles elevate from one rank 
to another.  
The weak positive correlation of age, frequency of eating rice, amount of rice consumption, and 
willingness to buy I-Rice to acceptance means that a slight relationship exist between these demographic 
profiles and acceptance. It was observed that there was a slight increase in acceptance as the age bracket 
increases, or when rice is eaten more often, or with higher consumption of rice, or if there is willingness 
to buy I-Rice by the consumer. Despite of the weak correlation that exists, significant relationships were 
observed for flavor and overall liking given the age and amount of consumption (particularly for lunch 
and dinner) of the respondents. Among the age groups, respondents between 25 to 44 years old gave high 
acceptance rating for I-Rice considering its health benefits. Meanwhile, significant relationships were 
observed for all sensory attributes of I-Rice with the amount of consumption of rice for breakfast. This 
indicates that demographic profiles found to have significant relationship with the sensory attributes of I-
Rice have a slight influence on its acceptance. 
The frequency of eating rice was observed to have a weak positive correlation. This indicates that it 
has a slight relationship to acceptance of I-Rice. However, this relationship was found insignificant and 
do not always affect its acceptance.  
The amount of rice consumption possibly affects acceptance of I-Rice on the idea that it is highly 
beneficial. Besides, most of the respondents who gave high ratings belonged to low-income group who 
prioritize rice above any other food. A significant correlation was observed between willingness to buy I-
Rice and acceptance which may have been affected by the respondent’s belief on the benefits of I-Rice 
thus expressing willingness to buy. 
Other demographic profiles that were statistically analyzed using the Spearman correlation (awareness 
of FSP of the government, experience of eating I-Rice, awareness of health benefits of I-Rice, and price 
willing to pay for I-Rice) also showed a weak positive correlation in some sensory attributes. However, 
the correlations were insignificant and do not always affect the acceptance of I-Rice except for odor 
which is significantly related to the price willing to pay. Color and overall quality of I-Rice have very 
weak positive correlation with respect to awareness on FSP of the government. Regarding the experience 
of eating I-Rice, only color showed a weak positive correlation. In relation to awareness of the 
respondents on the health benefits of I-Rice, color, flavor and overall liking had a weak positive 
correlation. This implied that color, flavor and overall liking of I-Rice were slightly acceptable. In terms 
of the price that the respondents were willing to pay for I-Rice, the principal consumer respondents were 
very particular with the odor of I-Rice. Odor, which is slightly positively related, has significant 
relationship to acceptance. Though most of the respondents were willing to pay at PhP18.00 to PhP18.95 
per kilo, such price was still influenced by the odor of I-Rice. Culturally, Filipinos prefer the aromatic 
variety of rice or rice which is of good quality, i.e. absence of stored odor. An aromatic rice variety tend 
to command a higher price in the market thus odor maybe a prerequisite for its price which is also a 
deciding factor for its acceptance. The overall quality of the I-Rice, in terms of price willing to pay by 
consumers, provided a very weak positive correlation indicating that acceptance for the overall quality 
could vary depending on the improvement in the sensory attributes. 
3.4. Demographic Profiles Negatively Correlated with Acceptance of I-Rice 
A weak negative correlation was observed between educational attainment and acceptance of I-Rice 
indicating that the higher the educational level of the respondent the lower will be the acceptance. This 
could be due to the level of preference when it comes to physical and sensory quality of rice which may 
imply that respondents with higher educational level are more selective. Further, there was a significant 
relationship for the weak negative correlation between educational attainment and acceptance. This means 
that educational status has a slight influence on its acceptance. 
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Other demographic profiles also indicated a weak negative correlation in some sensory attributes. In 
terms of awareness of the FSP Program of the government, odor and flavor attributes showed to have 
weak negative correlations. Odor had significant relationship with awareness of the FSP suggesting that 
as the number of respondents aware of the FSP increases, acceptance of odor slightly decreases. In 
relation to experience of eating I-Rice, the odor, flavor, and overall liking showed weak negative 
correlations. Odor was observed to have significant relationship to acceptance among the sensory 
attributes which may be due to previous experience with I-Rice in FSP which created a negative 
impression thus a negative correlation was observed. This means that a slightly lower acceptance rating is 
obtained when the respondent has more experience in eating I-Rice. This suggests that a slight 
improvement in odor may be needed which could possibly be achieved by selection of good quality rice 
for fortification. Similarly, odor was observed to have significantly weak negative correlation to the 
awareness of health benefits of I-Rice which may be due to quality of samples used in the FSP. This 
suggests that after improvement of I-Rice, there should be a strong advocacy through education, 
communication and information to increase the acceptance of I-Rice especially in the attributes where the 
I-Rice had significant negative correlations. 
On the other hand, the color and flavor indicated a weak negative correlation which economically 
implied that as the price increases, the acceptance for color and flavor slightly decreases. This could be 
due to the grayish white color of I-Rice and to the quality of milled rice used for fortification, which 
affected these attributes. Nevertheless, the negative correlation observed is insignificant. 
3.5. Demographic Profiles with Significant Correlation to Overall Acceptance of I-Rice 
Despite the weak correlations observed from all the demographic profiles subjected to Spearman 
correlation analysis, the acceptance of I-Rice with respect to overall quality was found to be statistically 
significant in terms of age, educational attainment, amount of rice consumption and willingness to buy I-
Rice (Table 4).  
Gender of the respondents showed to have a significant difference with acceptance for overall liking of 
I-Rice using Mann-Whitney (Wilcoxon) as shown in Table 5.  
Table 5. Mann-Whitney (Wilcoxon) Test of significance for gender 
Test Color Odor Flavor Overall 
Mann-Whitney U 12241.0 12893.5 11054.0 10723.0 
Wilcoxon 14011.0 14663.5 12824.0 12493.0 
Z-value -1.553 -0.057 -1.777 -2.140 
Asymp. Sig. (2-tailed) 0.580 0.955 0.076 0.032* 
*Significant at 0.05 level. 
The overall liking for I-Rice was shown to have a significant difference for gender of respondents 
although the attributes color, odor and flavor were not significant. More than 90% of the respondents in 
this study were female hence the significant difference observed from the gender could be due to the 
awareness of the female respondents on the benefits of I-Rice in replenishing the iron in their bodies 
tandem with their common experiences of IDA that has been obviously prevalent in the country. 
Other demographic profiles such as marital status, number of parents living with Grade one students, 
job nature of the head of the family, and employment status of the income contributor of the household 
were found to have no significant difference with the acceptance of I-Rice except for odor (<0.05) in 
relation to job nature of the head of the family, and employment status of income contributor as shown in 
Table 6. 
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Table 6. Kruskal-Wallis Test of significance for acceptance of I-Rice on marital status, number of parents living with the Grade one 
student, job nature of the head of the family, and employment status of income contributor 
Demographic 
Profile
Test Color Odor Flavor Overall 
Chi-Square 1.246 1.425 0.831 1.225 
d.f. 2 2 2 2 
Marital status 
Asymp. Sig. 0.536 0.491 0.660 0.542 
Chi-Square 1.913 1.503 3.286 2.134 
d.f. 2 2 2 2 
No. of parents 
living with Grade 
one students 
Asymp. Sig. 0.384 0.472 0.193 0.344 
Chi-Square 0.818 9.521 1.842 1.217 
d.f. 4 4 4 4 
Job nature of 
head of the 
family 
Asymp. Sig. 0.936 0.049* 0.765 0.875 
Chi-Square 0.746 6.356 2.107 1.054 
d.f. 2 2 2 2 
Employment 
status of income 
contributor 
Asymp. Sig. 0.689 0.042* 0.349 0.590 
*Significant at 0.05 level. 
This significant difference could be attributed to the quality preference for rice of the respondents. This 
proved the finding that Filipinos are very particular to the odor of rice. Those that have been employed 
and in good jobs have higher preference for odor, hence a significant difference was observed. 
The sensory attributes (color, flavor and overall liking) in all of the socio-demographic profiles 
subjected to Kruskal-Wallis Test were not significantly different. This means that odor has a great 
influence on acceptance of I-Rice from the preference of the respondents. 
4. Conclusion 
There was a moderate level of acceptance of I-Rice from respondents of five (5) surveyed schools. 
Results revealed that there were no significant differences in the acceptance ratings of the sensory 
attributes of I-Rice samples evaluated by 2,442 respondents except for odor, which the Filipinos are very 
particular to. Nonetheless, the ratings on the overall acceptability of rice were the same regardless of 
whether the school is a participant of the FSP or not. Correlation analysis showed that age, educational 
attainment, amount of rice consumption and their willingness to buy I-Rice have significant relationship 
with acceptance. Among the age groups, respondents between 25 to 44 years old gave high acceptance 
rating of I-Rice considering its health benefits. In terms of the level of education, those with high level are 
more selective, thus respondents with lower educational level gave higher acceptance rating. Most of the 
respondents who gave high acceptance rating for I-Rice in terms of the amount of rice consumption 
belonged to the low-income group. They were willing to buy I-Rice indicating that they favor rice 
innovation through fortification thus were very willing to try it. Gender of the respondents also showed to 
have significant difference with each other with respect to overall liking. Women gave high acceptance 
rating with notion that women are the usual victims of IDA. These findings showed that acceptance of I-
Rice could be influenced by socio-demographic profiles of the consumers. 
The odor showed to significantly influence the sensory preference of the respondents who were very 
particular to the odor of I-Rice. This study strongly recommends that odor should be given high 
consideration in the preparation of I-Rice. Quality of the milled rice is an important consideration in the 
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preparation of I-Rice to obtain high acceptance for odor. Color of I-Rice, based on the findings of this 
study, suggests a need for further improvement to make it more acceptable. 
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